Zinc(II)-coordinated oligotyrosine: a new class of cell penetrating peptide.
A new series of cell penetrating peptides (CPPs) are described. The peptides are oligomers of Tyr-ZnDPA, a tyrosine derivative with an appended 2,2'-dipicolylamine unit that forms a very stable coordination complex with a zinc (II) cation. This in turn allows reversible association with a chelating oxyanion such as a carboxylate or phosphate derivative. The peptide oligomers (Tyr-ZnDPA) n where n = 1, 2, 4, 8, are highly water soluble, but upon association with fatty acids or phospholipids they partition into an organic octanol phase. Furthermore, a fluorescent, fluorescein-labeled version of the octamer, (Tyr-ZnDPA) 8-Fl, can enter living mammalian cells via endocytosis and a biotin derivative can deliver fluorescein-labeled streptavidin. Fluorescence microscopy and flow cytometry experiments show that cell uptake is diminished by conditions that inhibit endocytosis. Additionally, uptake of (Tyr-ZnDPA) 8-Fl is greater than fluorescein labeled octaarginine (Arg 8-Fl) in all cell lines tested (CHO, COS-7, HeLa). Another difference with Arg 8-Fl is that cell uptake of (Tyr-ZnDPA) 8-Fl does not require the presence of heparan sulfate proteoglycans on the cell surface. This difference may eventually be of practical value because drug delivery systems that employ alternative endocytic mechanisms may be optimal for different cell lines or they may deliver selectively to different organelles within a cell.